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HIKJ!LNMO,PRQTSULVKWYXZ[S]\.^_MZ\a`bZ[S]LNSYcdXeZdSU\a^
f McdgTchZdJ5LNM5ci\.LN`KW]M!jbM5c
kmld\anoMZSYc[p
qrXa`K`s\.lhZ f Ml[M5itIuM!ltitIKMv^waxzyaya{|PR}r\~.M!LuldM,5.aPpay`uXe.M5c
5!Kaa MXel[M.S]~.M!^&XcdMZ\a`3\aSU^zZ[cSU^X(IuS].I f S]LNM!^schSU\a^uXaWmch`sXaiM.K\alSU^uchZ[Xa^uiM.ZdIuSUc
cdMZi!Xa^ldM5`Kl[M5cdM!^zZLXe^Tg~zSYcdVuXeW'Xe`K`3M5Xal[Xa^uiM0c\eXa^\aKnoM5iZ0XXai!M\alXIsXe^ f   MNX fuf ldM0cdcrZdIKM
`uld\.KW]M5L\e'Xe`K`Kl[\CjbS]LXeZdSU^KZ[IKSUcchM!ZTgX,LXe^uS ¡\.W f S]^\al f M5l¢Z[\NIuXC~aMXi!\aLN`uX.iZldM5`Kl[M5cdM!^zZ[XeZdSU\a^
\asZ[IKM\aKnoM5iZXa`K`3M5XeltXe^siMa  IKM!^NZ[IKMc[i!XeZhZdM5ldSU^K\e3ZdIuSUcmcdMZmSYcmXa`K`Kl[\CjTSULXZ[M!WUgXe^NM!WUWUS]`ucd\aS f Z[IKM!^
Z[IKM`Kl[\aKWUM!L£IsXac2X¥¤¢M5W]W]¦¨§z^u\¤^ch\.W]VKZdSU\a^,aSU~aM!^Tgkml[S]^ui!S]`sXeWs©¢\aLN`3\a^KM5^zZ[c2ªr^sXeWUgTcdSYc«¡k©ª¥¬­mM!Z5
SU^ch\.LNMrchS]ZdVuXeZdSU\a^ucmW]SU§aM\.bnoM5iZ f M!`KWYXai!M!LNM!^zZmWUM5Xald^KSU^K\almXaiMWUM5Xald^uS]^K¥Z[IKSUcW]SU^KM0Xel'ZdM0itIK^KSY®zVKMri!Xa^
3MNS]WUW]¦¨X f Xe`bZ[M f Xe^ f ^K\.^KW]SU^KM0XelXe`K`uld\CjbSULNXeZdSU\a^LVuchZ3MSU^.Z[ld\ f VsiM f ,HIKMNLNMZ[IK\ f ¤MN`Kl[\a`3\.cdM
i5Xe^(sMcdM!M!^XacXN}r\.^(¯SU^KM0Xelk©ª°«}±¯k©ª¥¬KZ[IKMLXeSU^ f S]²iVKW]Zog3M!SU^K,ZdIuXeZZ[IKM f XZtX`3\aSU^zZ[c
XaldM^u\eZ¢\.l f M!l[M f   M±`Kld\.`s\zchMrXa^S]^ f Mj,Zd\³u^ f `Kl[\enoM0iZdSU\a^XejbM5c2M5^ui\.VKl[XaaSU^K¥ZdIKM¥itIK\aSYiM\eXjbM5c
¤IuSUitI´`Kl[M5cdM!l[~aMNXac¤M!WUWmXac`3\.c[chSUKWUMNZdIKMchZdl[VuiZdVKl[MN\eZdIKMi!W]\zchM0coZ`3\aSU^.Z^uM!SUaITs\.ldIu\z\ f HIKM0chM
XejbM5c f M!ZdM5ldLNSU^KMXe^\.l f M!l2¡\.l~TSUcdS]ZdSU^KXeWUWKZ[IKM`3\aSU^zZ[c¤IKM!^cdLN\T\eZdIuS]^KsSU^uXeWUWUgaTX^KM!¤µi!ldS]ZdM5ldSU\a^
i5XeWUW]M f¶ .M!^KM5l[XaW]SU·5XeZdSU\a^M!l[l[\al ¶ SUcSU^.Z[ld\ f VsiM f Zd\ f MZ[M!l[L,SU^KM¢ZdIKMcdL,\T\aZdIKSU^KltXZ[Ma0ZdIsXZ'SUcZdIuMcd`KWUS]^KM
^TVKLsM5l'\es§T^K\aZ[cSU^Z[IKSUc2i5XacdMa¸2jb`sM5ldSULNM!^zZ[XaWTldM0chVKW]Z[c2i!\a^ui!W]V f MZ[IKSYc'`uXe`3M!l0¹Z[IKML,M!ZdIK\ f SUcZ[M5chZdM f
\.^XalhZ[S ³3iSYXeW f XeZ[XNXe^ f \a^(Zo¤\ f XZ[XNcdMZtcri\.L,SU^K¡ld\.L f XeZ[XauXacdM5cVucdM f S]^_~TSYchVuXaWW]M0Xel[^KSU^Ku
ºG»z¼>½[¾¿ ÀaÂÁ XZtXXa^uXeWUgbchSYc!s¸2jKXeLN`KWUM¦¨uXacdM f Xa^uXeWUgbchSYcXa^ f cdgz^zZ[IKM5cdSUc53ÃSYchVuXaWWUM5Xald^uS]^KsssXaiM
l[M!`uldM0chM5^.ZtXZ[S]\.^>kmldSU^ui!S]`uXaW2i\aLN`3\a^KM5^zZ[cXe^uXaW]gbcdSUc5}r\.^KW]SU^KM0Xelk©ªÄLN\ f M!WYc! Á SUL,M5^ucdS]\.^uXeWUS ZogGl[M¦
f VuiZ[S]\.^uÅGVKW]ZdS f SULNM!^ucdS]\.^K^uXaWcdi5XeWUS]^Ksbkml[\enoM5iZdSU\a^`KVKltchVuS Z0b¸mS]^uaM!^K¡M5XZ[VKl[M5c5
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  }r\.VucrXC~.\a^uc`3\aVKl f \.^K^5M5cVK^_M5^uchM5LKWUM f M`3\aSU^.Ztc f Xa^ucVK^GM5cd`uX.iM f MaltXe^ f M f S ¦
LNM5^uchSU\a^#k2Xel¢MjbM!LN`KWUMaziM!Z¢M!^schM5LKWUMr`3M!VbZldM5`Kl0chM5^zZdM!l f Mr^K\aLKl[M!VucdM5cmXa`K`uXaldM5^uiM0c f Vu^\abnoM!Z5
f VK^~TSYcdXaaM2\.V f Vu^KMLXeSU^}r\aVsc#itIKM5l[itIK\.^ucrXa`K`Kl[\TitIuM!liM!ZM5^uchM5LKWUMm`uXalVK^KM¢~Xel[S!Z f M2X\.^
\abZ[M!^KSUlVK^KM,ldM5`Kl5cdM!^zZ[XeZdSU\a^i\.LN`uXaiZdM f MW  Xe`K`uXaldM5^uiM f MW  \abnoM!Z5¯#\altcd®zVKMi!MZM!^ucdM!LKWUM f M
`3\aSU^zZ2M5chZXe`K`Kl[\CjbS]LXeZdSU~aM!LNM5^.Z f SYcoZ[ldSUKVcdM!WU\a^,VK^M5W]WUSU`uch\.S f MaeWUM`Kl[\aKWUJ!LNMX±Vu^KMrch\.W]VKZdSU\a^Ni\a^u^zVuM
f \a^K^5M`uXelW  ª^uXeWUgbchM¥M!^©¢\aLN`3\.c[Xe^zZdM0c¢kldSU^uiSU`uXaW]M0c«ª©¢k¢¬3©¢M!`3M!^ f Xe^zZ5 f Xa^uciM5lhZtXeSU^KM5ccdS Z[VuX¦
Z[S]\.^uc5i\aLNLNM,`uXel¥MjbM!LN`KWUM,W  Xe`K`uldM5^.Z[SUc[c[XeaM f V LN\.VK~aM5L,M5^zZ f VK^´\abnoM!Z¥\.V W  Xa`K`Kl[M!^zZdSYc[cdXaaM f M
~TSYcdXaaM0c!i!MZhZ[M,ZdM5itIu^KSU®zVKMNWUS]^5XeSUl[M,`3M!VKZZdl[MNLXeWmX f Xe`bZ!Ma#MZVK^KMXa`K`Kl[\CjTSULXZ[S]\.^^K\a^K¦;WUS]^5XeSUl[M
f \aS]ZNXaW]\.l[cZdl[MVKZdSUW]SYc5Ma%¯XL Z[IK\ f M®zVKM^K\.Vuc`uld\.`s\zch\.^uc`3M!VbZ!Zdl[M~TVKM_i\aLNLNMVu^KMª©¢k
^u\a^b¦¨W]SU^0XeSUldM.eWUX f S ²iVuW ZrM5c[chM5^zZdSUM!WUW]M`Kl[\~aM5^uXe^zZ f V,XeS]Z¢®zVKMWUM5c f \a^K^5M5c'^KM±ch\.^.Zm`sXac'\al f \.^K^!M0c!
ªr³u^ f MitIK\aSYchSUl f M5cXejTM0c f MN`Kld\anoM5iZdSU\a^^K\.Vuc¥`Kl[\a`3\.cd\a^uc±VK^&S]^ f MjGXC~.\al[SUc[Xe^zZ±WUMitIK\aS]j f XjbM5c
i!\a^ucdM!l[~Xe^zZXaVuc[chS>KSUM!^_®zVKM±`3\.c[cdS]KWUMWUX,chZdl[VuiZ[VKldM f M~a\.SUcdSU^uXe.M f V`KW]Vsc`Kld\bitIKM¥~a\.SUcdSU^©¢M5cXjbM5c
f ZdM5ldLNSU^KM!^zZVK^ \al f l[M f M`sXelti\aVul[c f M0cN`s\.S]^zZ[cNWU\altc f V W]SYc[cdXaaMa ¸m^b³s^VK^ ^K\aVK~.M5XaV il[S]ZdJ!l[Ma
Xa`K`3M!W!#"oM5ldl[M!VKl f M$!^!ltXeWUSUc[XZ[S]\.^&%tTM0coZrSU^zZdl[\ f VKS Z¥X³u^ f M f !ZdM5ldLNSU^KM!lrWUMZ[XaVbj f MW]SYc[cdXaaMaKi  M0coZ#
f S]l[M±WUM¥^K\aLKldM f M¥^K\TM!V f c f M0cch`KWUSU^KM5c f Xa^uciMi!Xac5 Á M0cl0chVKW]Z[XeZ[c¢Mjb`'!l[S]LNM!^zZtXeVbji\.^uiWUVKM5^.ZiM
ltXe`u`s\.lhZ0eWUXL(!ZdIK\ f MM5chZmZdM0coZ!McdVKl f \a^K^5M5cmcdSULVKW!!M0cmXeSU^ucdSs®zVKMcdVKl f M5Vbj¥noM!Vbj f M f \.^K^5M5c2SYcdcdVuc
f M¥sXacdM5c f Xe`K`uldM5^.Z[SUc[c[XeaM¥`3\aVKlWYX,~zSYcdS]\.^
) ¿ 0 ½ $*   ªr^uXaW]gbcdM f M f \a^u^!M0c!ª^uXeWUgbchMMZchgT^zZdIKJ0chMuXac!M0c±cdVKl f M5c¥M!jTM5LN`KW]M0c!ª`K`Kl[M!^b¦
Z[SUc[c[XeaMGM5^µ~TSUcdS]\.^qM!`ul0chM5^.ZtXZ[S]\.^ f M~TSUc[Xe.M5c5ª^uXeWUgbchMGM5^ ©¢\aLN`3\.c[Xe^zZdM0ckml[S]^ui!S]`sXeWUM5c5ª©¢k
^u\a^b¦¨W]SU^0XeSUldM.Tq+ f VuiZdSU\a^ f M f SULNM!^ucdS]\.^Kk'\aVul[cdVKS]ZdM f Mkml[\enoM0iZdSU\a^#K©Xal[X.iZ!l[SUchZdSY®zVKM5c`Kl[\a`Kl[M5c5
x
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 ^_LXe^TgchS]ZdVuXeZdSU\a^ucSU^_`uXZdZdM5ld^_l[M5i\.a^KS]ZdSU\a^#bLNX.itIKSU^KMS]^zZ[M!WUW]SUaM5^uiM.K\alrXalhZ[S ³si!SUXaW~TSUcdS]\.^KS]ZrSUcr^KM¦
i!M5c[cdXaldg_Z[\ Xe`u`Kld\CjbSULXZdM,LVuW Z[S f SULNM!^ucdSU\a^uXaW f XeZ[X_Tg|X_`uXal[XaLNMZdl[SYiLN\ f M5WmS]^\.l f M!lZd\G3MXaKW]M
Z[\GIuXe^ f W]MLN\.ldMM0XacdS]WUgGZdIuMS]^K¡\al[LNXeZdSU\a^i\.^zZ[XeSU^KM f SU^&ZdIKM0chM f XZ[Xu ^&Z[IKSUc`uXe`3M!l0¤M§aM5M!`&SU^
LNSU^ f Z[IuXZ(ZdIKM f XZtX=cdMZ	
 3M!WU\a^KzcZ[\=X%IKSUaI f S]LNM5^uchSU\a^sXeW±cd`uX.iM%¹
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, 'HIuM±`Kl[\auW]M5LÄSYcZdIKM5^Zd\,i\.L,`uldM0cdcZdIKSYc f XZtXcdMZ¢Zd\NXWU\¤¦ f SULNM!^ucdSU\a^uXaW
LXa^KS ¡\.W f 'ª ZdM0itIK^KSY®zVKM±^u\¤ i\aLNLN\a^uW]gNVucdM f ¡\.l f S]LNM!^schSU\a^uXaW]S]ZogNldM f VuiZdSU\a^SU^(i!\aLN`KVbZ[M!l~TSUcdS]\.^
SYckldSU^uiSU`uXaW©¢\aLN`3\a^KM5^zZ[cª^uXeWUgbchSYc«k©ª±¬¤IKSYitIgzSUM!W f cXGW]SU^KM0Xell[M!`Kl[M5cdM!^zZtXZdSU\a^#_QTSU^ui!MZdIuSUc
Z[M5itIK^uSU®zVKMcdVKLNLXel[S]·5M5cZ[IKM f XeZ[XGTg|ZdIKML,M0Xe^%Xa^ f ZdIKMcoZtXe^ f Xel f´f M!~TSUXeZdSU\a^uc« ZdIuM(i\~XaldSYXe^ui!M
LXeZdl[S ju¬KZdIKMW]SU^KM5XalldM5`Kl[M5cdM!^zZ[XeZdSU\a^SUc±Xai!i!VKltXZdM\.^KW]gS]Z[IKM f XeZ[X f SYchZdl[S]KVKZdSU\a^GSYc.XaVucdcdSYXe^bZ[IuXZ
SYc5S]ZdIuM_i!W]\.V f  SYcX1>¦ Á M!WUW]SU`ucd\aS f «ÕSUu pK«ÕX.¬h¬ ªW Z[IK\aVK.I=Z[IKSYcNW]SU^KM5XalNL,\ f M5WSUc,M323M0iZdSU~aM
SU^|X~aM5ldg_Kl[\.X f l[Xa^KaM\e¢Xa`K`KWUSUi5XZdSU\a^sc!3ZdIuM!l[MXel[MIu\¤¢M5~aM!l¥chS]ZdVsXZdSU\a^sc¤IKM5ldMZdIKMNk©ª Kl[M5Xa§Tc
f \¤^4¨ZNIuXa`K`sM5^uc,¤IKM!^ LNM5Xe^ Xe^ f coZtXe^ f Xal ff M!~TSUXeZdSU\a^uc f \|^K\eZXai5iVKltXZ[W]g´ldM35uM5iZZ[IKM f XZ[X
f SUchZdl[S]uVbZdSU\a^.\almSU^\eZ[IKM!l¢¤¢\.l f c!e¤IuM!^NZdIuMiWU\aV f SYcm^K\aZ¢Xe^NM5W]WUS]`sch\.S f «ÕSUumpu«i5¬d¬'HIKSYcmSU^ f SYi!XZ[M5c
Z[IKM^KM5M f ¡\al^K\.^KW]SU^KM0Xell[M!`Kl[M5cdM!^zZ[XeZdSU\a^uc5
 ^|ZdIKSYc¥`uXe`3M!lX(^K\~aM5W#Z[M5itIK^uSU®zVKM¡\al f M0chSUa^KSU^K_Xe^ f ³KZhZ[S]^u(^K\.^KWUS]^KM0XelLN\ f M!WYc¥SUc¥`Kl[\a`3\.cdM f 
uld\.L ZdIuMaM!\.LNMZdl[SYi`3\aSU^zZ\e~TS]M5¤#¤MZ[ldg Zd\Xa`K`Kl[\CjTSULXZ[M6 Tg X87a¦ f SULNM!^ucdSU\a^uXaW2LNXa^KS]¡\aW f
¤S]ZdI978:;1< xa{>=;HIKSYcLXa^KS ¡\.W f ¤S]WUW'sM,aSU~aM5^GzgGXa^ SUL,`uW]SYiS]Z¥M0®zVuXZ[S]\.^?@ ABC & DK>¤IKM5ldMEA
SYcX_~.M5iZ[\al\a`uXal[XaLNMZdM5l[cXa^ f ?@ AF & SUcXGi\a^zZ[S]^TVK\.VuchWUg f SG2>M!l[M!^zZdSYXeKWUMN¡VK^uiZdSU\a^´¡l[\aL / 0 , Zd\
/ 0 , ª°LN\ f M!W2SYcX`uXalhZ[SUi!VKWUXalXe^uXaW]gzZdSYi!XaW'Mjb`Kl[M5c[chSU\a^|\eH?,ZdIuM,LN\zcoZcdS]LN`KWUMNsM5S]^u_ZdIKMWUS]^uM5Xel
l[M!`uldM0chM5^.ZtXZ[S]\.^&X.cS]ZNSUc,aSU~aM5^%Tg&kmldSU^ui!S]`uXaW©¢\.LN`s\.^KM!^zZ[c,ªr^sXeWUgTcdSYc!%©¢\a^ui!SUcdM!WUgch`3M5Xa§TS]^Ks2\aVKl
`uld\.KW]M5L SUcXchLN\T\eZ[IKS]^u(`Kl[\auW]M5LJIVbZSU^|\.VKl¥i5XacdMaS]Z¥SYc¥^K\eZXiWYXac[chSYi!XaWcdLN\z\aZdIKSU^K`Kl[\aKWUM!L
cdSU^uiMZdIKM,`3\aSU^.ZtcK 8LNMCO6PRQ>STQNMCUO3MCOVU ,S]ZhZ[S]^u(\a¢LXe^KS]¡\aW f c±SUc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